Doxorubicin induces apoptosis by activation of caspase-3 in cultured cardiomyocytes in vitro and rat cardiac ventricles in vivo.
Doxorubicin (DOX) is widely used to treat patients suffering from cancer, but the usage for patients is limited because of the dose-dependent cardiotoxicity. We hypothesized that DOX induces apoptosis through caspase activation in cardiomyocytes, and we examined this hypothesis using both rat primary cultured cardiomyocytes and rat hearts from an animal model. Cardiomyocytes were treated with DOX for 24 h. The activity of caspase-3 was significantly increased by DOX treatment. In rats with DOX injected intravenously once a week for 5 weeks, left ventricular fractional shortening evaluated by echocardiography was significantly decreased at age 14 weeks, 2 weeks after the end of DOX-administration. At 16 weeks of age, endothelin-1 mRNA and atrial natriuretic peptide mRNA were also significantly increased, likewise, and TUNEL positive cells were significantly increased in the ventricles of DOX-treated rats. The activity of caspase-3 in the ventricles was also significantly increased compared to that of untreated rats at 16 weeks. However, the activity of caspase-8 and the expression level of Fas-ligand mRNA were comparable with those of the untreated rats. In conclusion, DOX induces apoptosis through the activation of caspase-3, suggesting that apoptosis has an important role in the progression of cardiomyopathy due to DOX.